Bone formation in spontaneously diabetic Torii-newly established model of non-obese type 2 diabetes rats.
It is well known that patients with type 1 diabetes mellitus exhibit bone abnormalities as one of the complications of the disease. Whether this occurs in type 2 diabetes is controversial. This uncertainty could be because type 2 diabetes includes several pathological types such as obese and non-obese. To examine the bone abnormalities in non-obese type 2 diabetes, we used Spontaneously Diabetic Torii (SDT) rats, which is a newly established model of non-obese type 2 diabetes. Sprague-Dawley (SD) rats were used as a control group (n=17). SDT rats were divided into two groups: the diabetic (DM) group (n=18) and the DM+insulin (INS) group (n=18) at 20 weeks of age. The DM+INS group received subcutaneously implanted insulin pellets every 2 weeks. At 36 weeks of age, the rats were killed, and we evaluated bone formation and the effect of insulin on bone formation, blood and urine analyses, bone mineral density (BMD), histomorphometry, and mRNA expression of alkaline phosphatase (ALP) and osteocalcin (OCN). Despite renal function not being impaired, BMD and bone strength were significantly lower in the DM group than in the control group. Osteoid volume per bone volume, osteoblast surface per bone surface, eroded surface per bone surface, osteoclast surface per bone surface, the mineral apposition rate, and the bone formation rate per bone surface were significantly lower in the DM group than in the control and DM+INS groups. The mRNA expression of ALP and OCN was significantly lower in the DM group than in the control group. Furthermore, 8-hydroxydeoxyguanosine, which is an oxidative stress marker, was remarkably elevated in the DM group. These abnormalities were recovered by insulin therapy. Our data support the notion that non-obese type 2 diabetes is associated with a low turnover of bone and that the abnormalities are ameliorated by insulin. The SDT rat may be a useful animal model for examining the mechanisms of bone abnormalities in non-obese type 2 diabetes.